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[40CFRPart60] 

[FRL  610-7] 

STANDARDS  OF  PERFORMANCE  FOR 
NEW  STATIONARY  SOURCES 

Petroleum  Refinery  Sulfur  Recovery  Plants 

Notice  Is  hereby  given  that  under  the 
authority  of  section  111  of  the  Clean  Air 
Act,  as  amended,  the  Administrator  is 
prop>osing  standards  of  performance  for 
new,  modified  or  reconstructed  petroleum 
refinery  sulfur  recovery  plants. 

The  Administrator  is  also  proposing  a 
new  reference  method  to  be  used  for  de¬ 
termining  emissions  of  hydrogen  sulfide 
and  reduced  sulfur  compounds  from  pe¬ 
troleum  refinery  sulfur  recovery  plants. 

Proposed  Standards 

As  proposed,  the  standards  would  ap¬ 
ply  to  petroluem  refinery  sulfur  recovery 
plants.  Generally,  these  plants  are  phys¬ 
ically  located  within  petroleum  refineries. 
Occasionally,  however,  refineries  will 
pipe  the  sulfur-rich  gas  stream  to  a  near¬ 
by  facility,  such  as  a  chemical  plant, 
where  the  sulfur  is  recovered.  The  stand¬ 
ards  would  apply  to  all  refinery  sulfur 
recovery  plants,  whether  they  are  physi¬ 
cally  located  within  a  petroleum  refinery, 
or  within  the  confines  of  another  facility. 

The  standards  would  limit  the  concen¬ 
tration  of  sufur  dioxide  (SOi)  in  the 
gases  discharged  to  the  atmosphere  to 
0.025  pereent  by  volume  at  zero  percent 
oxygen  and  on  a  dry  basis.  Where  the 
emission  control  system  Installed  to  emn- 
ply  with  these  standards  discharges  re¬ 
sidual  emissions  of  hydrogen  sulfide 
(HjS)  ,  carbonyl  sulfide  (COS) ,  and  car¬ 
bon  disulfide  (CSt),  the  standards  would 
limit  the  concentration  of  and  the 
total  concentration  of  H^S,  COS  and  CS, 
(calculated  as  SO>)  in  the  gases  dis¬ 
charged  to  the  atmosphere,  to  0.0010 
percent  and  0.030  percent  by  volume  at 
zero  percent  oxygen  antf  on  a  dry  basis, 
respectively. 

Environment  and  Economic  Impacts 

The  proposed  standards  would  reQuire 
new,  modified  or  reconstructed  refinery 
sulfur  recovery  plants  to  reduce  «nis- 
sions  by  about  99  percent  compared  to 
emissions  frmn  existing  refinery  sulfur 
recovery  plants.  This  would  Increase  the 
overall  sulfur  recovery  of  a  typical  re¬ 
finery  sulfur  recovery  plant  from  about 
94  percent  to  about  99.9  percent. 

It  is  expected  that  the  proposed  stand¬ 
ards  would  aiM?ly  to  about  80  new  re¬ 
finery  sulfiu:  plants  by  1980.  Few,  If  any. 
modifications  or  reconstructions  of  exist¬ 
ing  refinery  sulfiu*  plants  are  anticipated. 
The  proposed  standards  would  reduce 
national  sulfur  dioxide  emissions  frtHn 
these  new  refinery  sulfur  plants  by  about 
55,000  tons  per  year. 

This  reductlmi  in  national  SOi  emis¬ 
sions  would  be  obtained  ^without  adverse 
impacts  on  other  aspects  of  the  oivlron- 
ment,  such  as  increased  solid  waste  dis¬ 
posal,  water  pcdlution,  or  n(^.  The  pro¬ 
posed  standards  would  also  result  In  a 
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reduction  in  the  growth  of  national  en¬ 
ergy  consumption  by  some  54  million  kw- 
hr/yr,  or  about  90,000  barrels  of  fuel  oU 
per  year,  by  1980. 

The  economic  Impact  of  the  proposed 
standards  would  be  reasonable  both  on 
large  and  on  small  refiners,  although  it 
is  somewhat  more  severe  on  small  re¬ 
finers  than  large  refiners.  For  the  small 
refiner  [processing  less  than  30,000  bar¬ 
rels  per  calendar  day  (BCD)],  the  pro¬ 
posed  standards  could  reduce  profitabil¬ 
ity,  as  measured  by  return  on  assets,  by 
1.5  to  7.5  percent.  A  price  increase  of  only 
0.25  to  1.0  percent  on  all  petroleum  prod¬ 
ucts,  however,  would  restore  the  small 
refiner’s  profitability.  The  impact  on  a 
large  refiner  (processing  more  than  30,- 
000  BCD)  is  considerably  less  due  to 
economies  of  scale.  The  proposed  stand¬ 
ards  could  reduce  the  profitability  of  a 
large  refiner  by  0.5  to  1.5  percent.  A  price 
increase  of  oiUy  0.10  to  0.30  percent  on 
all  petroleum  products,  however,  would 
restore  the  large  refiner’s  profitability. 
Consequently,  the  proposed  standards 
would  not  adversely  affect  the  growth  of 
either  the  large  refinery  or  the  small  re¬ 
finer  sector  of  the  domestic  refining  in¬ 
dustry. 

To  comply  with  these  proposed  stand¬ 
ards,  the  investment  required  by  the 
domestic  refining  industry  would  total 
some  $110  million  (MM)  over  the  five- 
year  period  from  1976  to  1980;  the  an¬ 
nual  (^lerating  costs  of  the  industry 
would  increase  by  some  $16  MM  per  year 
by  1980  and  petroleum  product  prices 
could  increase  by  0.1  to  1.0  percent. 

The  review  of  the  econinnic  impact  has 
shown  that  the  proposal  is  not  a  major 
action  under  the  Infiationary  Impact 
Statement  (IIS)  program  and  no  ns  is 
needed. 

Selection  or  Source  Category  and 
Affected  Facilities 

Section  111  of  the  Clean  Air  Act  di¬ 
rects  the  Administrator  to  establish 
standards  of  performance  for  new  sta¬ 
tionary  sources  of  air  pollution  which 
may  contribute  signific^tly  to  air  pol- 
luti<»i  which  causes  or  contributes  to  the 
endangerment  ctf  public  health  or  wel¬ 
fare.  Sulfur  recovery  plants  are  a  major 
source  oi  SO*  emissiaos  in  petroleum  re¬ 
fineries.  Althoufh  A  few  State  or  local 
regulati(ms  already  require  emission 
control  equivalent  to  the  proposed  stand¬ 
ards,  most  State  regulations  require  less 
stringent  control  of  refinery  sulfur  re¬ 
covery  plants. 

Reducing  SO*  emissions  frixn  new, 
modified  or  reconstructed  refinery  sulfur 
recovery  plants  takn  on  Importance  in 
view  of  the  expected  growth  in  the  num¬ 
bers  and  sizes  these  plants,  and  the 
urban  location  of  many  petroleum  re¬ 
fineries  where  hich  ambient  air  concen¬ 
trations  of  SO*  already  exist  Current 
growth  proJecUems  for  the  dcunestic 
petroleum  refining  industry,  for  example, 
indicate  that  refinery  sulfur  recovery 
plant  capacity  will  double  between  1976 
and  1980. 

Considering  these  factors,  the  pro¬ 
posed  standards  have  been  devde^xd  to 
limit  emissions  of-SO^  from  petroleum 


refinery  sulfur  recovery  plants.  Some  of 
the  onisslon  control  systems  that  might 
be  installed  to  reduce  emissions  of  SO*, 
however,  discharge  residual  emissions  of 
hydrogen  sulfide  (H>S),  carbonyl  sulfide 
(COS)  and  carbon  disulfide  (CS*)  to  the 
atmosphere.  The  proposed  standards, 
therefore,  include  limits  on  emissions  of 
these  pollutants. 

Rationale 

Two  alternative  systems  of  SO2  emis¬ 
sion  control  were  considered  as  candiates 
to  serve  as  the  basis  for  standards  of 
performance:  (1)  the  low-temperature 
extended  Claus  reaction  system  (alter¬ 
native  I)  and  (2)  various  tail  gas  scrub¬ 
bing  systems  (alternative  ID ,  The  alter¬ 
native  I  systems  reduce  emisssion  from 
uncontrolled  refinery  sulfur  recovery 
plants  by  80-85  percent,  while  the  alter¬ 
native  n  systems  reduce  emissions  by  98- 
99  perceniL  Overall  sulfur  recovery  of  the 
refinery  sulfur  plant  Is  increased  from 
95  to  99.9  percent  with  the  use  of  an  al¬ 
ternative  n  system. 

Standards  of  performance  based  on  al¬ 
ternative  I  would  have  an  essentially 
negligible  impact  on  SO3  emissions  since 
most  state  implementation  plans  (SIP’s) 
already  require  equivalent  control.  As 
outUn^  above,  however,  standards  based 
on  alternative  n  would  reduce  SO2  emis- 
siems  by  about  90  percent  below  levels 
required  by  most  SIP’s  and  would  lead  to 
a  reduction  in  national  SO3  emissions  of 
some  55,000  tons  per  year  in  1980.  Stand¬ 
ards  based  on  alternative  n  would  also 
have  no  adverse  environmental  impacts 
in  other  areas  such  as  increased  water 
pollution,  solid  waste  disposal,  energy 
consumption,  or  noise.  In  addition,  the 
economic  Impact  of  standards  based  on 
alternative  n  would  be  reasonable  both 
on  large  and  on  small  refiners.  Conse¬ 
quently,  alternative  n  represents  the 
best  sy$tan  of  emission  reduction  and 
the  proposed  standards  are  based  on  this 
alternative. 

The  tan  gas  scrubbing  systems  of  ai- 
tematlve  n.  however,  include  two  differ¬ 
ent  tsrpes  of  emissiem  control  systems  for 
reducing  SO  emissions  from  refinery  sul¬ 
fur  recovery  plants;  oxidation  control 
systems  and  reduction  control  systems. 
In  the  oxidation  control  system,  the  SO* 
emissions  from  a  refinery.sulfur  plant  are 
eontiolled  directly  by  tail  gas  scrubbing. 
In  the  reduction  control  system,  the  SO* 
emissions  are  first  converted  to  H*S  emis¬ 
sions  vhlch  are  then  controlled  by  tail 
gas  scrubbing.  Residual  emissions  dis¬ 
charged  into  the  atmosphere  from  oxida¬ 
tion  ctmtrol  systems  or  from  reduction 
control  systems  adiich  are  followed  by 
Incineration  consist  of  SO*.  Residual 
emissions,  discharged  from  reduction 
control  systems  which  are  not  followed 
by  Incineration,  however,  consist  of  H*S. 
COS  (carbonyl  sulfide)  and  CS*  (carbon 
disulfide).  Standards  limiting  emissions 
of  SO*,  therefore,  while  appropriate  for 
ooddatto  control  systems  or  reduction 
contn4  systCTis  followed  by  incineration, 
are  not  iqipropriate  for  reduction  control 
systems  not  followed  by  incineration. 

Where  reduction  control  systems 
which  are  not  foDowed  by  Incineration 
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are  properly  operated  and  maintained, 
omigaWia  of  rcduccd  sulfuT  compounds 
(H;!S,  cos  and  C8t>  are  insignificant. 
With  poor  operation  and  maintenance, 
however,  emissions  of  these  pollutants 
from  these  systems  could  lead  to  signfi- 
cant  odor  problems,  primarily  from  the 
H:.S  emitted.  This  situation  presents  a 
difBculty  in  selecting  which  pollutants 
should  be  controlled  under  the  proposed 
standards  due  to  the  provisions  of  sec¬ 
tion  111(d)  of  the  Act.  Sulfur  dioxide  is' 
a  criteria  pollutant  for  which  State  con¬ 
trol  of  existing  sources  is  not  required 
under  seeti<m  111(d)  (since  such  control 
is  already  required  by  section  110) .  Re¬ 
duced  sulfur  compoimds,  on  the  other 
hand,  would  be  considered  designated 
pollutants  subject  to  the  provisions  of 
section  111(d). 

Under  the  EPA  regulations  implement¬ 
ing  section  111(d) ,  after  promulgation  of 
a  standard  of  performance  for  the  con¬ 
trol  of  such  a  designated  pollutant,  EPA 
must  develop  a  guideline  docunaent  con¬ 
taining  the  necessary  Information  for 
States  to  develop  plans  for  controlling 
emissions  of  the  pollutant  (40  CFR 
60.22).  In  this  case  the  docmnent  would 
have  to  cover  information  pertinent  to 
the  control  of' reduced  sulfur  compounds 
from  all  existing  petroleum  refinery  sul¬ 
fur  plants  which  have  installed  reduc¬ 
tion  control  systems  which  are  not  fol¬ 
lowed  by  Incineration.  After  final  issu¬ 
ance  of  the  guideline  document  by  EPA, 
an  States  containing  affected  plants  are 
required  by  40  CFR  60.23  to  develop  su<di 
plans  and  submit  them  to  EPA  for  ap¬ 
proval.  Currently,  about  2S  refinery  sul- 
,  fur  plants  in  seven  States  have  installed 
reduction  control  systems  which  are  not 
foUowed  by  incineration.  Developing  the 
guideline  document  and  State  plans, 
therefore,  could  be  a  significant  under¬ 
taking,  requiring  the  expenditure  of  con¬ 
siderable  resources  at  the  Federal  level 
and  by  seven  States  and  their  local  gov¬ 
ernments.  Thus,  one  purpose  of  this  pro¬ 
posal  to  sollcR  comments  from  the  af¬ 
fected  States  as  to  the  burden  imposed 
by  the  imi^ementation  (ff  section  111(d) 
inttiisease. 

If  that  burden  imposed  by  the  imple¬ 
mentation  of  section  111(d)  is  great,  EPA 
will  consider  the  course  of  declining  to 
require  the  adoption  and  sutxnittal  of 
State  plans  under  40  CFR  60.24.  This 
option  is  available  due  to  the  unusual 
factual  situation;  all  existing  refinery 
suLfiur  plant,  which  have  installed  reduc¬ 
tion  control  systems  which  are  not  fol¬ 
lowed  by  incineration  (25  plants  in  seven 
States)  already  have  very  low  emissions 
of  reduced  sulfur  compounds.  Their  emis¬ 
sion  ccmtrol  systems  have  been  installed 
to  comply  with  State  or  local  air  pollu¬ 
tion  control  regulations  limiting  emis¬ 
sions  of  SOt  from  existing  refinery  sul¬ 
fur  plants.  To  ensure  that  the  installa¬ 
tion  of  these  emission  control  systems  do 
not  lead  to  local  odor  problems,  these 
regulations  also  limit  emissions  of  re¬ 
duced  sulfur  compoimds  either  directly 
or  indirectly.  Where  emissions  of  reduced 
sulfmr  conmounds  are  limited  directly, 
local  regulations  specify  the  maximum 


concentrations  of  and  reduced  sul¬ 
fur  compotinds  (HJ3,  COS  and  CS^  that 
can  be  present  in  the  tail  gases  dis¬ 
charged  to  the  atmosphere.  Where  this 
approach  has  been  followed,  emissions  of 
are  liimted  to  10  ppm  and  emissions 
of  reduced  sulfur  compounds  are  limited 
to  either  300  or  500  ppm. 

Where  emissions  .of  reduced  sulfur 
compounds  are  limited  indirectly  by  local 
regulations,  these  regulations  require 
that  the  best  available  nnlssion  control 
technology  be  installed.  In  the  process 
of  specifying  the  best  emission  control 
technology,  local  air  ptdlutlon  control 
agencies  have  contacted  EPA,  vendors  of 
various  emission  control  system,  and 
other  local  air  polluticm  control  agencies 
yrhere  these  «nlssion  control  systems 
have  been  installed.  In  terms  of  limiting 
emissions  of  reduced  sulfur  compounds, 
Uiis  approach  has  achieved  the  same  end 
result  as  the  direct  regulatory  approcu:h. 
^  25  reduction  control  system  which  are 
now  operating  have  been  designed  and 
guaranteed  by  the  vendors  of  these  sys¬ 
tems  to  limit  emissions  to  less  than  10 
ppm  HJS  and  less  than  300  or  500  piun 
reduced  sulfm  compounds. 

Consequently,  the  current  25  petroleum 
refinery  sulfur  idants  which  have  In¬ 
stalled  reduction  control  systems  which 
are  not  followed  by  incineration  are  not 
considered  by  EPA  to  be  significant 
sources  of  reduced  sulfm:  compound  emis¬ 
sions.  Developing  State  plans  under  sec¬ 
tion  111(d)  to  control  onisslons  of  these 
pollutants  from  these  facilities,  there¬ 
fore.  would  not  reduce  existing  «nis8lon 
levels. 

On  the  other  hand.  If  EPA  were  to  pro¬ 
pose  standards  of  performance  for  refin¬ 
ery  sulfur  plants  only  for  SO>  without 
limiting  emissions  of  reduced  sulfur  com¬ 
pounds,  this  action  could  be  interpreted 
to  mean  that  EPA  does  not  consider  the 
potential  air  pollution  problem  posed  by 
emissions  of  reduced  sulfur  compounds 
to  be  important.  Such  an  interpretatimi 
could  encourage  new  plants  to  be  buUt 
without  limiting  emlssloxrs  of  these  pol¬ 
lutants. 

Having  determined  that  the  proposed 
regulation  should  cover  emissions  of  re¬ 
duced  sulfm  compounds  from  new  refin¬ 
ery  sulfur  recovery  plants,  but  not  ex¬ 
isting  ones.  EPA  is  left  with  the  problem 
of  selecting  the  appriHpriate  pollutants  to 
ccmtrol  with  the  proposed  standards. 
Limiting  onissions  of  80%  alone  would 
be  unsatisfactory  due  to  the  risk  of  re¬ 
duced  sulfur  comppund  pollution  from 
new  plants.  Limiting  reduced  sulfur 
compound  emissions  as  wen  as  SO*  for 
new  sources  will  cause  some  expenditure 
of  effort  on  the  part  of  EPA  and  the  af¬ 
fected  States  which  is  not  in  fact  neces¬ 
sary  to  achieve  control  of  existing  plants. 

Considering  all  the  facets  of  this  sit¬ 
uation.  EPA  proposes  to  limit  emissions 
of  both  SO*  and  reduce(l_sulfur  c(xn- 
poimds  by  these  standards  of  perform¬ 
ance,  fulfilling  the  Intent  of  section  111 
of  the  Act  to  prevent  new  air  poUutlon 
problems  by  requiring  new.  modified,  or 
reconstructed  plants  to  install  the  best 
systems  of  emission  reduction  considm- 


Ing  costs.  However,  EPA  Is  eonsldering^ 
two  alternative  routes  for  treating  the 
problem  of  existing  sources.  One  alter¬ 
native  is  for  EPA  to  issue  a  guideline 
dociunent  under  40  CFR  60.22  (based 
primarily  on  the  information  available 
in  the  support  documents  for  these 
standards  of  performance)  and  to  re¬ 
quire  the  seven  affected  States  to  submit 
plans  under  40  CFR  60.23.  Those  States 
that  already  regulate  reduced  sulfur 
compounds  by  State  law  will  be  able  to 
submit  relatively  simple  control  plans. 
Those  States  In  which  regulation  of  re¬ 
duced  sulfur  compounds  has  beeo  ac- 
ccxnplished  by  local  ordinances  may 
have  to  provide  for  State  enforcement 
before  their  control  plans  can  be  ap¬ 
proved. 

If  the  first  alternative  appears  to  be 
excessively  burdensome,  EPA  is  also  con¬ 
sidering  a  second  alternative,  because 
the  25  existing  sources  are  well  eaa- 
trolled.  The  purpose  of  limiting  pollut¬ 
ant  onlssions  from  existing  sources  un¬ 
der  the  proviskms  of  section  111(d)  Is 
to  control  a  p<dlutant  which  may  cause 
or  contribute  to  the  endangerment  of 
public  health  or  welfare,  but  is  not 
known  to  be  "hazardous”  within  the 
meaning  of  section  112,  and  is  not  c(m- 
trolled  under  sections  108  through  110. 
Since  action  under  section  111(d)  In 
this  instance  would  not  further  ccmtrol 
the  pc^utant  in  ciuestlon,  and  existing 
refii;^y  sulfur  plmats  which  have  in¬ 
stalled  reduction  control  sterns  not  fol¬ 
lowed  by  incineration  are  not  endanger¬ 
ing  the  public  health  or  welfare,  the  ccn- 
cluskm  can  be  drawn  that  there  Is  no 
purpose  to  Iknlting  emissions  of  these 
pollutants  under  section  111(d).  Under 
this  alternative.  EPA  would  not  issue  a 
gulddine  document,  the  chain  of  events 
requiring  States  to  develcm  plans  for 
controlling  emissions  of  these  pollutants 
would  not  be  Initiated  and  these  plsuos 
would  not  be  developed.  (A  detailed  dis¬ 
cussion  of  this  alternative  may  be  found 
in  the  Standards  Support  and  Environ¬ 
mental  Impact  Statement  for  Petroleum 
Sulfur  Recovery  Plants.) 

The  data  and  Inf ormatkm  available  for 
selecting  specific  emission  limits  Include 
the  results  ot  cmlMlon  tests  both  by  the 
Agency  and  by  local  air  pollution  control 
agencies,  discussions  with  owners  and 
cmerators  which  have  Installed  and  are 
now  operating  either  the  oxidation  con¬ 
trol  83^ms  or  the  reduction  control  sys- 
tons,  and  discussions  with  the  vendors  of 
these  emission  control  systems.  The  SO* 
emission  limit  Is  based  on  emission  tests 
at  a  refinery  sulfur  plant  controlled  by 
an  oxidation  eontn^  system  and  at  a 
r^inery  sulfur  plant  controlled  by  a  re¬ 
duction  control  ssrstem  followed  by  In¬ 
cineration.  The  HtS  and  reduced  sulfur 
compound  emission  limits  are  based  on 
emission  source  tests  at  three  refinery 
sulfur  plants  controlled  by  reduction  con¬ 
trol  systems  not  followed  by  incineration. 
The  numerical  values  were  selected  in¬ 
cluding  a  reasonable  margin  for  error 
taking  into  eoastdoratlon  ttie  limited  data 
base,  the  relative  "ncwneis"  of  the  i^snts 
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tested,  pilot-plant  data  available  from 
vendors  on  long-term  operation,  and  the 
experience  of  owners  and  operators  with, 
these  emission  control  systems. 

The  0.025  percent  by  volume  limit  for 
SOi  emissions  and  the  0.030  percent  b^ 
volume  limit  for  reduced  sulfur  com¬ 
pound  emissions  are  also  equivalent,  in 
the  sense  that  both  require  achieving  the 
same  degree  of  overall  siUfiu*  recovery 
(i.e.,  99.9  percent) .  The  numerical  limit 
on  SOs  emissions  is  lower  due  to  the  some¬ 
what  greater  volume  of  gases  discharged 
from  oxidation  control  systems  and  re¬ 
duction  control  systems  followed  b35.^in- 
clneratlon,  which  is  inherent  in  their 
design  and  operation. 

It  should  be  noted  that  standards  of 
performance  for  new  sources  established 
under  section  111  of  the  Clean  Air  Act 
reflect  emission  limits  achievable  with 
the  best  adequately  demonstrated  system 
of  emission  reduction  considering  the 
cost  of  such  systems.  State  implementa¬ 
tion  plans  (SIP’S)  approved  or  promul¬ 
gated  under  section  110  of  the  Act,  on  the 
other  h^nd,  must  provide  for  the  attain¬ 
ment  and  maintenance  of  national  am¬ 
bient  air  quality  standards  (NAAQS)  de¬ 
signed  to  protect  public  health  and  wel¬ 
fare.  For  that  purpose  SIP’s  must  in  some 
cases  require  greater  emission  reductions 
than  those  required  by  standards  of  per¬ 
formance  for  new  sources.  Indeed,  build¬ 
ing  of  hew  sources  may  be  precluded  al¬ 
together  in  some  geographical  areas,  in 
addition,  States  are  free  imder  section 
116  of  the  Act  to  establish  more  stringent 
emission  limits  than  those  established 
imder  section  111  or  those  necessary  to 
attain  or  maintain  the  NAAQ  under  sec¬ 
tion  110.  Thus,  new  sources  may  in  some 
cases  be  subject  to  limitations  more 
stringent  than  EPA’s  standards  of  per¬ 
formance  under  section  111,  and  pro¬ 
spective  owners  and  operators  of  new 
sources  should  be  aware  of  this  possibil¬ 
ity  in  planning  for  such  facilities. 

Energy 

The  impact  of  the  proposed  standards 
on  the  energy  consumption  of  a  reflnery 
sulfur  recovery  plant  varies  depending 
on  the  type  of  emission  control  system 
installed  to  comply  with  the  standards. 
If  an  oxidation  control  system  or  a  re¬ 
duction  control  system  followed  with 
Incineration  were  used,  the  overall 
energy  consiunption  of  a  typical  sulfur 
recovery  plant  would  be  increased  by 
some  30  percent.  If  a  reduction  control 
system  not  followed  by  incineration  were 
used,  however,  the  overall  energy  con¬ 
sumption  would  be  reduced  by  some  50 
percent.  These  percentages  are  high 
primarily  because  reflnery  sulfur  recov¬ 
ery  plants  consume  little  energy.  Typi¬ 
cally,  for  example,  a  reflnery  sulfur  re¬ 
covery  plant  accounts  for  less  than  1  per¬ 
cent  of  the  total  energy  consumed  within 
a  petroleum  reflnery. 

Assuming  half  of  the  reflnery  sulfur 
r^very  plants  affected  by  the  proposed 
standards  by  1980  install  oxidation  con¬ 
trol  systems  or  reduction  control  systems 
followed  by  incineration  and  half  install 
reduction  control  systems  not  followed 
by  incineration,  the  proposed  standards 


would  reduce  national  energy  consump¬ 
tion  In  1980  by  some  54  million  kw-hr/jrr, 
or  about  90,000  barrels  of  fuel  oil  per 
year. 

Monitoring,  Testing,  and 
Recordkeeping 

As  proposed,  the  regulations  would  re¬ 
quire  monitoring  of  emissions  released  to 
the'  atmosphere  to  insure  that  the  emis¬ 
sion  control  systems  imtalled  to  comply 
with  the  proposed  standards  are  properly 
maintained  and  (H>erated.  If  an  oxida¬ 
tion  control  system  or  a  reduction  con¬ 
trol  system  foUowed  by  incineration  were 
installed,  mcmitoring  of  SOi  emissions 
would  be  required  aVid  if  a  reduction 
control  system  not  followed  by  incinera¬ 
tion  were  installed,  monitoring  of  HiS 
and  reduced  sulfur  compound  emissions 
would  be  required. 

Emission  monitoring  systems  for  SO:, 
are  readily  available  and  performance 
specifications  for  these  monitors  have 
already  been  promulgated  by  EPA  in'  40 
CFR  Part  60  Appendix  B.  Although  a  few 
emission  monitoring  systems  for  H:iS  and 
reduced  sulfur  compounds  are  available, 
EPA  has  not  yet  dev^oped  performance 
speciflcations  for  these  monitors.  Conse¬ 
quently,  until  EPA  proposes  and  pro¬ 
mulgate  these  perfommnce  speciflca¬ 
tions.  owners  and  operator  subject  to  the 
requirement  to  install  HiS  and  reduced 
sulfur  cmnpound  emission  mimitors  will 
not  be  required  to  do  so.  The  require¬ 
ment  to  install  these  monitors  is  included 
in  the  proposed  regulations;  however,  to 
ensure  that  when  EPA  promulgates  these 
performance  specifications,  those  owners 
and  operators  who  have  installed  reduc¬ 
tion  control  systems  not  followed  by  in¬ 
cineration  which  are  subject  to  the  pro¬ 
posed  standards  will  be  required  to  retro¬ 
fit  these  monitors.  This  will  enable  en¬ 
forcement  personnel  to  ensure  that  these 
emission  control  systems  are  being  prop¬ 
erly  opierated  and  maintained. 

The  reference  method  for  determining 
compliance  also  deponds  on  the  emis¬ 
sion  control  system  employed  to  comply 
with  the  propxised  standards.  If  an  oxi¬ 
dation  control  system  or  a  reduction 
control  system  followed  by  incineration 
were  installed.  Method  6 — ^Determination 
of  Sulfur  Dioxide  Emissions  from  Sta¬ 
tionary  Sources  would  be  used  to  deter¬ 
mine  emissions  of  SOt.  If  a  reduction 
control  system  not  followed  by  incinera¬ 
tion  were  installed,  the  proposed  Refer¬ 
ence  Method  15 — ^Determination  of  Hy¬ 
drogen  Sulfide  and  Reduced  Sulfur  Com- 
pxmnd  Emissions  from  Sulfur  Recovery 
Plants  would  be  used  to  determine  emis¬ 
sions  of  HiS  and  total  emissions  of  H^S, 
COS,  and  CSs  (calculated  as  SO:.) . 

The  prop>osed  Reference  Method  15  is 
based  on  gas  chromatographic  separa¬ 
tion  followed  by  flame  photometric  de¬ 
tection.  This  method  pjermits  separation 
and  identification  of  each  Individual  p>ol- 
lutant  (i.e.,  HsS,  COS  and  CS*),  To  de¬ 
termine  compliance  with  the  propxised 
standards,  a  sample  of  the  gases  dis¬ 
charged  to  the  atmosphere  is  analyzed 
to  determine  emissions  of  HiS,  COS  and 
CSs.  The  concentration  of  HjS  in  these 
gases  is  determined  directly.  The  con¬ 
centration  of  reduced  sulfur  compounds 


in  these  gases  is  determined  indirectly, 
by  adding  together  the  ccmcentrations  of 
HiiS,  COS  and  CS*.  Since  emissions  are 
calculated  as  SOi,  however,  the  concen¬ 
trations  of  CSi  (having  twice  the  sulfur 
pjer  molecul^  of  gas)  is  multiplied  by 
two  before  adding  it  to  the  concentra¬ 
tions  of  HJ3  and  COS. 

Amendment  of  Subpart  J  of  Part  60 

The  proptosed  standards  would  be  in¬ 
corporated  into  40  CFR  Part  60  by 
amending  Subp>art  J — Standards  of 
Performance  for  Petroleum  Refineries. 
Maintaining  clarity  within  Subpart  J 
while  lncorp>orating  the  proposed  stand¬ 
ards  requires  amendment  of  a  number 
of  existing  paragraphs.  In  all  but  the 
case  discussed  below,  these  paragraphs 
have  merely  been  rewritten  with  no 
change  in  content  or  Intent. 

Recently,  it  has  been  brough^o  the 
attention  of  the  Administrator  that  as 
Subpart  J  is  now  written,  a  fluid  cataly¬ 
tic  cracking  unit  incinerator  waste-heat 
boiler  is  an  affected  facility  subject  to 
the  standard  limiting  emissions  of  par¬ 
ticulate  matter.  Thus,  if  an  owner  or  op¬ 
erator  installs  an  incinerator  waste-heat 
boiler,  that  boiler  must  comply  with  the 
standard  on  piartlculate  emissions. 

An  incinerator  waste -heat  boiler, 
however,  is  an  emission  control  device 
which  reduces  emissions  of  carbon 
monoxide  from  a  fluid  catalytic  cracking 
unit  catalyst  regenerator.  It  was.  not 
EPA’s  intent  that  installation  of  an 
emission  control  device  to  reduce  carbon 
monoxide  emissions  would  then  require 
Installation  of  another  emission  control 
device  to  reduce  particulate  emissions.* 
Rather,  the  intent  was  to  consider  the 
fluid  catalytic  cracking  unit  catalyst  re¬ 
generator  together  with  any  associated 
incinerator  waste-heat  boiler  in  terms  of 
controlling  particulate  emissions.  If  an 
incinerator  waste-heat  boiler  which 
bums  additional  liquid  or  solid  fossile 
fuel  is  in  use,  an  increase  in  total  par¬ 
ticulate  emissions  would  be  piermitted, 
consistent  with  good  control  of  particu¬ 
late  emissions  from  the  combustion  of 
that  increment  of  fuel.  Accordingly,  fluid 
catalytic  cracking  unit  incinerator 
waste-heat  boilers  have  been  deleted 
from  the  list  of  affected  facilities.  This 
amendment  of  Subpart  J,  however,  is  not 
a  change  in  the  intenk  of  the  existing 
standard  of  i>erformance  limiting  emis¬ 
sions  of  particulate  matter. 

Public  Participation 

As  prescribed  by  section  111  of  the 
Clean  Air  Act  as  amended,  this  proposal 
of  standards  of  performance  has  been 
preceded  by  the  Administrator’s  deter¬ 
mination  that'  reflnery  sulfur  recovery 
plants  contribute  significantly  to  air  pol¬ 
lution  which  causes  or  contributes  to  the 
endangerment  of  public  health  or  wel¬ 
fare.  By  publication  of  this  determina¬ 
tion  in  this  issue  of  the  Federal  Register 
he  adds  petroleum  reflnery  sulfur  re¬ 
covery  plants  to  the  list  of  affected  facBi- 
tles  under  the  source  category  of  petro¬ 
leum  refineries.  In  accordance  with  sec¬ 
tion  117  of  the  Act,  publication  of  these 
proposed  standards  was  preceded  by 
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consultation  with  appropriate  advisory 
committees,  independent  experts,  and 
Federal  departments  and  agencies. 

Interested  persons  may  participate  In 
this  rulemaking  by  submitting  written 
comments  (in  triplicate)  to  the  Emission 
Standards  and  Engineering  Division,  U.3. 
Environmental  Protection  Agency,  Ee- 
search  Triangle  Park,  North  Carolhia 
27711,  Attention:  Mr.  Don  R.  Goodwin. 
The  Administrator  will  welcome  com¬ 
ments  on  all  aspects  of  the  proposed 
regulations,  including  the  designation  of 
sulfur  recovery  plants  as  a  significant 
contributor  to  air  pollution  which  causes 
or  contributes  to  the  endangerment  of 
public  health  or  welfare,  economic  and 
technological  issues,  and  the  proposed 
test  method. 

Comments  are  invited  specifically  on 
the  severity  of  the  economic  impact  of 
the  proposed  standards  on  the  small  re¬ 
finer,  since  a  number  of  interested  par¬ 
ties  have  expressed  objection  to  the 
absence  of  a  lower  level  cut-off  exempt¬ 
ing  the  small  refiner  from  compliance 
with  the  standards.  Any  conunents  sub¬ 
mitted  to  the  Administrator  on  this  issue, 
however,  shoiild  contain  specific  infor¬ 
mation  and  data  pertinent  to  an  evalua¬ 
tion  of  the  magnitude  of  this  Impact 
and  Its  severity. 

Also,  the  Administrator  would  be  espe¬ 
cially  Interested  in  receiving  comments 
regarding  the  issue  of  controlling  re¬ 
duced  sulfur  compound  emissions  with¬ 
out  implementing  section  111(d).  par¬ 
ticularly  as  this  would  affect  the  seven 
States  involved. 

Afl  relevant  comments  received  on  or 
bef(»*e  December  3,  1978  will  be  con¬ 
sidered.  Comments  received  will  be  avail¬ 
able  for  public  inspection  and  cop3dng 
at  the  EPA  Public  Information  Refer¬ 
ence  Unit,  Room  2922  (EPA  Library), 
401  M  Street.  SW.,  Washington.  D.C^ 
20460. 

Backgroxmd  Information  on  these  pro¬ 
posed  standards  of  performance  has  been 
published  in  a  document  "Standard  Sup¬ 
port  and  Environmental  Impact  State¬ 
ment — Standards  of  Performance  for 
Petroleum  Refinery  Sulfur  Plants.”  This 
document  presents  the  factors  considered 
In  the  development  of  the  proposed 
standards,  including  alternative  emission 
control  systems,  emission  test  data,  en¬ 
vironmental  impact,  costs  and  economic 
considerations.  Copies  of  the  document 
are  available  free  of  charge  by  writing 
to  the  Public  Information  Center  (PM- 
215),  U.S.  Environmental  Protectltai 
Agency,  Washington,  D.C.  20460  (specify 
“Standards  Support  and  Environmental 
Impact  Statement— Standards  of  Per¬ 
formance  for  Petroleum  Refinery  Sulfur 
Plants”) . 

Authority.  This  notice  of  proposed 
rulemaking  is  Issued  under  the  authority 
of  sections  111,  114  and  301(a)  of  the 
Clean  Air  Act,  as  amended  (42  US.C. 
186Tc-8and9). 

Darted:  September  16. 1976. 

JoHif  Quarles, 
Acting  Administrator. 
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It  is  prcHiosed  to  amend  40  CFR  Part 
OOasfoHows: 

Subpart  i — Standards  of  Performance  for 
Petroleum  Refineries 

t.  Section  60.100  Is  revised  as  follows: 

g  60.100  Applicability  and  designation 
of  affect^  facility. 

'Hte  provisions  of  this  subpart  are  ap¬ 
plicable  to  the  following  affected  facili¬ 
ties  in  peteoleum  refineries:  fluid  cata¬ 
lytic  cracking  unit  catalyst  r^enerators, 
fuel  gas  combustion  devices,  and  sulfur 
recovery  plants. 

2.  Section  60.101  is  amended  by  adding 
paragraphs  (i)  through  (1)  as  follows: 

§  6(1.101  Definitions. 

•  •  •  •  • 

(1)  “Sulflu:  recovery  plant”  means 
a  process  milt  which  converts  hydrogen 
sulfide  produced  within  a  petrolemn  re¬ 
finery  to  elemental  sulfur.  The  sulfur  re¬ 
covery  plant  need  not  be  physically  lo¬ 
cated  within  a  petroleum  refinery. 

(j)  “Oxidation  control  system”  means 
an  emission  control  system  which  re¬ 
duces  emissions  from  sulfur  recovery 
plants  by  converting  these  emissions  to 
sulfur  dioxide. 

(k)  “Reduction  control  system”  means 
an  emission  control  syston  vdilch  re¬ 
duces  emissions  from  sulfiu  recovery 
plants  by  converting  these  emissions  to 
sulfmr  dioxide. 

(k)  “Reduction  control  S3rstem”  means 
an  emission  control  system  which  re¬ 
duces  emissions  from  sulfur  recovery 
plants  by  converting  these  emissions  to 
hydrogen  sulfide. 

(l)  “Reduced  sulfur  compounds” 
mean  hydrogen  sulfide  (ILS),  carbonyl 
sulfide  (CX)S)  and  carbon  disulfide  (CSs) . 

3.  Section  60.102  is  amaided  by  revis¬ 
ing  paragraph  (a)  Introductory  text  and 
paragraph  (b)  as  follows: 

§  60.102  Standard  for  particulalc  mat¬ 
ter. 

(a)  On  and  after  the  date  on  which 
the  performance  test  required  to  be  con¬ 
ducted  by  §  60.8  is  complete,  no  owner 
or  operator  subject  to  the  provisions  of 
this  subpart  shall  discharge  or  cause  the 
discharge  into  the  atmosphere  from  any 
fluid  catalytic  cracking  tinit  catalyst  re¬ 
generator: 

•  •  •  '  •  • 

(b>  Where  the  gases  discharged  by  the 
fluid  catalytic  cracking  unit  catahrst  re¬ 
generator  pass  through  an  incinerator  (xr 
wsuste  heat  boiler  in  which  auxiliary  or 
supplemental  liquid  or  solid  fossil  fuel  is 
burned,  particulate  matter  In  excess  of 
that  permitted  by  paragraph  (a)  (1)  of 
this  section  may  be  emited  to  the  atmos¬ 
phere,  except  that  the  incremental  rate 
of  peji^iculate  matter  onissions  shaU  not 
exceed  43.0  g/MJ  (0.10  Ib/milllon  Btu)  of 
heat  input  attributable  to  such  liquid  or 
solid  fossil  fueL 

4.  Sectimi  60.104  is  amended  by  revis¬ 
ing  paragiai^  (a)  as  follows: 


§  60J.<14  Standard  for  sulfur  dioxide. 

(a)  On  and  after  the  date  <m  which 
the  performance  test  required  to  be  con¬ 
ducted  by  S  60.8  is  completed,  no  owner 
or  operator  subject  to  the  provisions  of 
tUs  subpart  shall : 

(1)  Bum  in  any  fuel  gas  combustion 
device  any  fuel  gas  which  contains  hy¬ 
drogen  sulfide  in  excess  of  230  mg/dsem 
(0.10  gr/dsef),  except  that  the  gases  re¬ 
sulting  from,  the  combtistion  of  fuel  gas 
may  be  treated  to  control  sulfur  dioxide 
emissions  provided  the  owner  or  opera¬ 
tor  demonstrates  to  the  satisfaction  of 
the  Administrator  that  this  is  as  effec¬ 
tive  in  preventing  sulfur  dioxide  emis¬ 
sions  to  the  atmosphere. 

(2)  Discharge  or  cause  tl).$  discharge 
of  any  gases  into  the  atmosphere  from 
any  sulfur  recovery  plant  containing  in 
excess  of: 

(1)  0.025  percent  by  volume  of  sulfur 
dioxide  at  zero  percent  oxygen  on  a  dry 
basis  if  emissions  are  controlled  by  an 
oxidation  control  system,  *or  a  reduction 
control  system  followed  by  incineration, 
or 

(iD  0.030  percent  by  volume  of  reduced 
sulfur  compounds  and  0.0010  percent  by 
volume  of  hydrogen  sulfide  calculated  as 
sulfur  dioxide  at  zero  percent  oxygen  on 
a  dry  basis  if  emissions  are  controlled  by 
a  reduction  control  system  not  followed 
by  incineration. 

•  *  •  •  • 

5.  Section  60.105  is  amended  by  adding 
paragraphs  (a)  (4)  and  (5)  and  (e)  (3) 
(1)  and  (11)  as  follows: 

§  60.105  Emimioo  monitoring. 

(a)  •  •  • 

(4)  An  Instrument  for  continuously 
monitoring  and  recording  concentra¬ 
tions  of  HoS  in  fuel  gases  burned  in  any 
fuel  gas  combustion  device,  if  compliance 
with  S  60.104(a)  is  achieved  by  removing 
HsS  from  the  fuel  gas  before  it  is  burned; 
or  an  instrument  for  continuously  moni¬ 
toring  and  recording  concentrations  of 
SOi  in  the  gases  discharged  into  the 
atmosphere  from  the  combustion  of  any 
fuel  gas,  if  compliance  with  S  60.104(a) 
is  achieved  by  removing  SOj  from  the 
combusted  fuel  gases.  If  the  concentra¬ 
tion  of  H-S  is  monitored,  fuel  gas  com¬ 
bustion  devices  having  a  common  source 
of  fuel  gas  may  be  monitored  at  one 
location,  if  monitoring  at  this  locatlcm 
accurately  represents  the  concentration 
of  H2S  in  the  fuel  gas  burned. 

(5)  An  instrument  for  continuously 
monitoring  and  recording  concentrations 
of  SOj  in  the  gases  discharged  into  the 
atmosphere  from  the  sulfur  recovery 
plant  if  compliance  with  S  60.104(b)  is 
achieved  through  the  use  of  an  oxidation 
control  system,  or  a  reduction  control 
system  followed  by  incineration;  or  an 
Instrument  for  continuously  monitoring 
and  recording  concentrations  of  H2S  and 
redticed  sulfm*  compounds  in  the  gases 
discharged  into  the  atmosphere  from  the 
sulfur  recovery  plant  if  compliance  with 
i  6Q.104(b)  is  achieved  through  the  use 
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of  a  reduction  control  system  not  fol¬ 
lowed  by  incineraticxi. 

•  •  •  •  • 

(e)  •  •  •  ' 

(1)  [Reserved] 

(2)  [Reserved] 

(3)  Sulfur  dioxide.  (1)  Any  hourly 
period  during  which  the  average  con¬ 
centration  of  HlS  in  fuel  gas  combusted 
in  any  fuel  gas  ccmibustion  device  subject 
to  S  60.104(a)  exceeds  230  mg/dscm 
(0.10  gr/dscf),  if  compliance  with 
S  60.104(a)  is  achieved  by  removing  H:S 
from  the  fuel  gas  before  it  is  burned;  or 
any  hourly  period  during  which  the  aver¬ 
age  concentration  of  SO:  in  the  gases 
discharged  into  the  atmosphere  from  any 
fuel  gas  eombustion  device  subject  to 
§  60.104(a)  exceeds  the  level  specified 
in  S  60.104(a) ,  if  compliance  with  $  60.- 
104(a)  is  achieved  by  removing  SO: 
from  the  combusted  fuel  gases. 

(il)  Any  four-hour  period  during 
which  the  average  concentration  of  SO: 
In  the  gases  discharged  into  the  atmos¬ 
phere  from  any  sulfur  recovery  plant 
subject  to  §  60.104(b)  exceeds  the  level 
specified  in  §  60.104(b)  (1)  if  compU- 
ance  with  §  60.104(b)  is  achieved  through 
the  use  of  an  oxidation  control  system 
or  a  reduction  control  system  followed 
by  incineration ;  or  any  four-hour  period 
during  which  the  average  concentration 
of  HiiS,  or  reduced  sulfur  compounds  in 
the  gases  discharged  into  the  atmosphere 
fr(»n  any  sulfur  plant  subject  to  $  60.104 
(b)  exceeds  the  levels  specified  in  S  60.- 
104(b)  (2)  if  compliance  with  §  60.104(b) 

Is  achieved  ttirough  the  use  of  reduction 
control  systems  not  followed  by  inciner¬ 
ation. 

6.  Section  60.106  is  amended  by  re¬ 
vising  paragraphs  (c)  and  (d)  as 
follows: 

§  60.106  Test  methods  and  proi-edures. 

•  •  •  «  • 

(c)  For  the  purpose  of  determining 
compliance  with  S  60.104(a),  Method  11 
shall  be  used  to  determine  the  concen¬ 
tration  of  H:S  and  Method  6  shall  be 
used  to  determine  the  concentration  of 
SO:. 

(1)  If  Method  11  is  used,  the  gases 
sampled  shall  be  introduced  into  the 
sampling  train  at  approximately  atmos¬ 
pheric  pressure.  Where  refinery  fuel 
gas  lines  are  operating  at  pressures  sub¬ 
stantially  above  atmosphere,  this  may  be 
accomplished  with  a  flow  control  valve. 
If  the  line  pressme  is  high  enough  to 
operate  the  sampling  train  without  a 
vacuiun  pump,  the  pump  may  be  elim¬ 
inated  from  the  sampling  train.  The 
sample  shall  be  drawn  from  a  point  near 
the  centroid  of  the  fuel  gas  line.  Tlie 
minimum  sampling  time  shall  be  10 
minutes  and  the  minimum  sampling  vol¬ 
ume  0.01  dscm  (0.35  dscf)  for  each  sam¬ 
ple.  The  arithmetic  average  of  two  sam¬ 
ples  of  equal  sampling  time  shall  con¬ 
stitute  one  run.  Samples  shall  be  taken 
at  approximately  1-hour  intervals.  For 
most  fuel  gases,  sample  times  exceeding 
20  minutes  may  result  in  depletion  of  the 
collecting  solution,  although  fuel  gases 
containing  low  concentrations  of  hydro¬ 


gen  sulfide  may  necessitate  sampling  for 
longer  periods  of  time. 

(2)  If  Method  5  Is  used.  Method  1 
shall  be  used  for  velocity  traverses  and 
Method  2  for  determining  velocity  and 
volumetric  flow  rate.  The  sampling  site 
for  determining  SOx  concentration  by 
Method  6  shall  be  the  same  as  for  deter¬ 
mining  volumetric  flow  rate  by  Method 
2.  The  sampling  point  In  the  duct  for 
determining  SOt  concentration  by 
Method  6  shall  be  at  the  centroid  of  the 
cross  section  if  the  cross  sectional  area 
is  less  than  5  m*  (54  ft‘)  or  at  a  point  no 
closer  to  the  walls  than  1  m  (30  inches) 
if  the  cross  sectional  area  is  5  m*  or  more 
and  the  centroid  is  more  than  one  meter 
from  the  wall.  The  sample  shall  be  ex¬ 
tracted  at  a  rate  proportional  to  the  gas 
velocity  at  the  sampling  point.  The  mini¬ 
mum  sampling  time  shall  be  10  minutes 
and  the  minimvun  sampling  volume  0.01 
dscm  (0.36  dscf)  for  each  sample.  The 
arithmetic  average  of  two  samples  of 
equal  sampling  time  shall  constitute  (me 
nm.  Samples  shall  be  taken  at  approx¬ 
imately  one-hour  intervals. 

(d)  For  the  purpose  of  determining 
compliance  with  $  60.104(b),  Method  6 
shall  be  used  to  determine  the  concentra¬ 
tion  of  SOt  and  Method  15  shall  be  used 
to  determine  the  concentration  of 
and  reduced  sulfur  compounds. 

(1)  If  Method  6  is  used,  the  procedure 
outlined  in  paragraph  (c)  (2)  of  this  sec¬ 
tion  shall  be  followed  except  that  each 
nm  shall  span  a  minimmn  of  four  con¬ 
secutive  hours  of  continuous  sampling. 
A  number  of  separate  samples  may  be 
taken  for  each  nm,  provided  the  total 
sampling  time  of  these  samples  adds  up 
to  a  minimum  of  four  consecutive  hours. 
Where  more  than  one  sample  is  used,  the 
average  SOi  concentration  for  the  run 
shall  be  calculated  as  the  time  weighted 
average  of  the  SOx  (»>n(^ntration  for  each 
sample  according  to  the  formida: 

^  ta 

i=l  * 

Where; 

Cs>SOt  concentratioii  for  the  run. 

AT— Number  of  samples. 

Csj»80i  eoucentration  for  sample  i. 

(Sji^Cfontlnnoas  sampling  time  of  sample  I. 

7*3 Total  contiauoas  sampling  time  of  all  AT  samples. 

(2)  If  Method  15  is  used,  each  run 
shall  c(msist  of  16  samples  taken  over  a 
minimum  of  four  hours.  The  sampling 
point  shall  be  at  the  centroid  of  the  cross 
section  of  the  duct  if  the  cross  sectional 
area  is  less  than  5  m*-(54  ft*)  or  at  a 
point  no  closer  to  the  walls  than  1  m  (30 
inches)  if  the  cross  sectional  area  is  5 
m*  or  more  and  the  centroid  is  more  than 
1  meter  from  the  wall.  To  insure  mini¬ 
mum  residence  time  for  the  sample  inside 
the  sample  lines,  the  sampling  rate  shall 
be  at  least  3  liters/minute  (0.1  ft*/mln) . 
The  SOt  equivalent  for  each  nm  shall  be 
calculated  as  the  arithmetic  average  of 
the  SOi  equivalent  of  each  sample  dur¬ 
ing  the  nm.  Reference  Method  4  shall  be 
used  to  determine  the  moisture  content 
of  the  gases.  The  sampling  point  for 
Method  4  Shan  be  adjacent  to  the  sam¬ 
pling  point  for  Method  15.  The  sample 
shaU  be  extracted  at  a  rate  proportional 


to  the  gas  velocity  at  the  sampling  point. 
Each  run  shall  span  a  minimum  of  four 
consecutive  hours  of  continuous  sam¬ 
pling.  A  number  of  separate  samples  may 
be  taken  for  each  run  provided  the  total 
sampling  time  of  these  samples  adds  up 
to  a  minimum  of  four  consecutive  hours. 
Where  more  than  one  sample  is  iised,  the 
average  moistme  content  for  the  nm 
shaU  be  calculated  as  the  time  weighted 
average  of  the  moisture  content  of  each 
sample  according  to  the  formula: 

D><3=l‘roportion  by  volume  of  water  vapor  in  the  gas 
stream  for  the  run. 

Af=  Number  of  samples. 

Proportion  by  volume  of  water  vai)or  in  the  gas 
stream  for  the  sample  i. 
fn=Continnou8  sampling  time  for  sample  i. 

7's  Total  continuous  sampling  time  of  all  N  samples. 

•  •  •  •  • 

Appendix  A — Reference  Methods 

7.  Appendix  A  is  amended  by  adding  a 
new  reference  method  as  follows: 

IgETHOD  IS — DCTERMINATION  OF  HYDROGEN 
SXn.FIOE,  CARBONYX.  SULFIDE,  AND  CARBON 
DISULFIDE  EMISSIONS  FROM  STATION  ART 
SOURCES 

1.  Principle  and  applicability.  1.1  Princi¬ 
ple.  A  gas  sample  Is  extracted  from  the  emis¬ 
sion  source  and  diluted  with  clean  dry  air. 
An  aliquot  of  the  diluted  sample  Is  then 
analyzed  for  hydrogen  sulfide  (HxS),  car¬ 
bonyl  sulfide  (COS),  and  carbon  disulfide 
(CSi)  by  gas  chromatographic  (OC)  sep¬ 
aration  and  fiame  photometric  (FPS)  de¬ 
tection. 

1.2  Applicability.  This  method  Is  applicable 
tear  determination  of  hydrogen  sulfide,  car¬ 
bonyl  sulfide,  and  (mrbon  disulfide  when 
specified  by  an  applicable  subpart. 

2.  Range  and  sensitivity.  2.1  Range.  The 
maximum  limit  of  the  FPD  for  each  sulfur 
compound  Is  dependent  on  the  sample  size. 
For  a  1  ml  sample  the  upper  limit  is  about 
10  ppm.  It  may  be  necessary  to  dilute  gas 
sanqiles  from  sulfur  recovery  plants  himdred- 
fold  (100:1),  resulting  In  an  upper  limit  of 
about  1000  ppm  for  each  compound. 

2.2  The  minimum  detectable  concentra¬ 
tion  of  the  FPD  Is  also  dependent  on  sample 
size  and  would  be  about  0.5  ppm  for  a  1  ml 
sample. 

^  3.  Interferences.  3.1  Moisture  Condensation. 
Moisture  condensation  In  the  sample  de¬ 
livery  system,  the  analytical  column,  or  the 
FPD  burner  block  can  cause  losses  or  Inter¬ 
ferences.  This  potential  Is  eliminated  by  heat¬ 
ing  the  sample  line,  and  by  conditioning  the 
sample  with  dry  dilution  air  to  lower  Its 
dew  point  below  the  operating  temperature 
of  the  QC/^FPD  analytical  system  prior  to 
analysis. 

3.2  Carbon  Monoxide  and  Carbon  Dioxide. 
CO  and  COi  have  a  substantial  densensltiz- 
Ing  effect  on  the  detector  even  after  10:1  dilu¬ 
tion.  This  potential  Interferenc  Is  eliminated 
by  eluting  CO  and  COi  with  the  “air  peak” 

.  prior  to  elution  of  any  sulfur  compound. 

3.3  Elemental  Sulfur.  The  condensation  of 
sulfur  vapor  In  the  sampling  lines  can  lead  to 
eventual  coating  and  even  blockage  at  the 
sample  line.  This  problem  can  be  eliminated 
along  with  the  moisture  problem  by  heating 
the  sample  line. 

4.  Precision.  4.1  Calibration  Precision.  A 
series  of  three  consecutive  injections  of  the 
same  calibration  gas,  at  any  dilution,  should 
product  results  which  do  not  vary  by  more 
than  ±3%  from  the  mean  of  the  three  In¬ 
jection. 
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4.2  Calibration  Drift.  The  calibration  drift 
determined  from  the  mean  of  three  Injec¬ 
tions  made  at  tiie  beginning  and  end  of  any 
8-hotir  period  should  not  exceed  ±3%. 

6.  Sample  apparatus.  5.1.1  Sample  probe — 
The  sample  probe  should  be  fabricated  from 
a  suitable  length  and  diameter  of  stainless 
steel  tubing. 

6.1.2  Sample  line — 0.48  cm  (3/16  Inch)  In¬ 
side  diameter  Dekoron  FEP  Teflon'  tubing, 
heated  to  120°  C.  This  temperature  Is  con¬ 
trolled  by  a  thermostatic  heater. 

5.1.3  Sample  pump — ^Leakless  Teflon  coated 
diaphragm  type  or  equivalent.  The  pump 
head  is  heated  to  120°  C  by  enclosing  it  in  the 
sample  dilution  box  (5J2.4  below). 


'  Mention  of  trade  names  or  speclflc  prod¬ 
ucts  does  not  constitute  an  endorsement  by 
the  Environmental  Protection  Agency. 


5.2  Dilution  System.  A  schematic  diagram 
of  the  dynamic  dilution  system  is  given  In 
Figure  15-1.  The  dilution  system  is  con¬ 
structed  such  that  all  sample  contacts  are 
made  of  inert  materials.  The  dilution  system 
which  is  heated  to  120°  C  must  be  capable  of 
a  minimum  of  10: 1  dilution  of  sample.  Equip¬ 
ment  used  In  the  dilution  system  is  listed 
below. 

5.2.1  Dilution  pump — ^Model  A-150  Komhyr 
Teflon  positive  displacement  t3q>e,  non-ad- 
justable  160  cc/min±2.0%,  or  equivalent,  per 
dilution  stage.  A  10:1  dilution  of  sample  is  ac¬ 
complished  by  combining  150  cc  of  sample 
with  1350  cc  of  clean  dry  air  as  shown  in 
Figure  16-1. 

5.2.2  Valves — Threeway  Teflon  solenoid  at 
manual  t3rpe. 

5.2.3  Tubing — Teflon  tubing  and  flttlngs 
are  used  throughout  from  the  sample  probe 
to  the  QC/FPD  to  present  an  Inert  surface 
for  sample  gas. 


Figure  15.1.  Sampling  end  Dilution  Apparatus. 


5.2.4  Box  —  Insulated  box,  heated  and 
maintained  at  120*  C.  of  sufficient  dimen¬ 
sions  to  house  dilution  apparatus. 

6.2.6  Flowmeters — Rotameters  or  equiv¬ 
alent  to  measure  flow  from  0  to  1500  ml/mln 
±  1  %  per  dilution  stage. 

5.3  Oas  Chromatograph. 

6.3.1  Column — 1.83  m  (6  ft)  length  of  Tef¬ 
lon  tubing,  2.16  mm  (0.086  In.)  Inside  di¬ 
ameter,  packed  with  deactivated  silica  gel, 
or  equivalent. 

6.3.3  Sample  valve — Teflon  six-port  gas 
sampling  valve  equipped  with  a  10  ml  sample 
loop,  actuated  by  compressed  air  (Figure 
16-2).  *  ^ 

6.3  A  Oven — ^For  containing  sample  valve, 
stripper  column  and  separation  colunm.  The 
oven  should  be  capable  of  maintaining  an 


elevated  temperature  ranging  from  ambient 
to  100°  C,  constant  with  ±1*  C. 

6.3.4  Temperature  monitor  —  Thermocou- 
plepyrometer  to  measure  column  oven,  de¬ 
tector,  and  exhaust  temperatme  ±1*  C. 

6.3.6  Flow  system — Gas  metering  system 
to  measure  sample  flow,  hydrogen  flow,  oxy¬ 
gen  flow  and  nitrogen  carrier  gas  flow. 

6.3.6  5.3.6  Detector — Flame  photometric 
detector. 

5.3.7  Electrometer— Capable  of  full  scale 
ampllflcation  of  linear  ranges  of  10-*  to  10-* 
amperes  full  scale. 

6.3.8  Power  supply — Capable  of  delivering 
up  to  760  volts. 

6.3.9  Recorder — Compatible  with  the  out¬ 
put  voltage  range  of  the  electrometer. 

6.4  Calibration.  Permeation  tube  system 
(Figure  16-3). 
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Figure  15.2.  Gas  Chronvatographie  Flame  Photometric  Analyzer. 


5.4.1  Tube  chamber  —  Glass  chamber  of 
sufficient  dimensions  to  house  permeation 
tubes. 

5.4.2  Mass  flowmeters  —  Two  mass  flow¬ 
meters  In  the  range  of  0-3  1/mln  and  0-10 
1/mln  to  measure  air  flow  over  permeation 
tubes  at  ±3%.  These  flowmeters  shall  be 
cross-calibrated  at  the  beginning  of  each 
test  with  a  known  calibration  gas  (H^  or 
other),  comparing  responses  by  QC/TPD. 
Each  mass  flowmeter  shall  be  calibrated  prior 
to  the  flrst  test  with  a  wet  test  meter  and 
thereafter,  at  least  once  each  year. 

5.4.3  Constant  temperatme  bath — Capable 
of  maintaining  permeation  tubes  at  certlfl- 
catlon  temperature  at  30*  C  within  ±0.1*  C. 

5.4.4  Temperatiire  monitor — Thermometer 
or  equivalent  to  monitor  bath  temperature 
within  ±0.1*  C. 

6.  Reagents.  6.1  Pud.  Hydrogen  (H,)  pre- 
purlfled  grade  or  better. 

6.2  Combustion  Gas.  Oxygen  (O,)  prepurl- 
fled  grade  or  better. 

6.3  CsoTler  Gas.  Nitrogen  (N,)  prepurified 

grade  or  better.  ^ 

6.4  Diluent.  Air  containing  less  than  0.6 
ppb  total  sulfur  compounds  and  less  than 
10  ppm  each  of  moisting  and  total  hydro¬ 
carbons.  and  filtered  using  MSA  filters  46727 
and  79030  or  equivalent.  Removal  of  sulfur 
compounds  can 'be  verified  by  Injecting  di¬ 
lution  air  only,  described  In  Section  8.4. 

6.5  Compressed  Air.  60  pslg  tot  GC  valve 
actuation. 

6.6  Calibration  Gases.  Permeation  tubes 
gravlmetrlcally  calibrated  and  certified  at 
30.0*  C. 

7.  Pre-test  procedures.  7.1  After  the  com¬ 
plete  measurement  system  has  been  set  up 
at  the  site  and  verified  to  be  operational,  the 
following  procedures  shall  be  completed  be- 

'  fore  sampling  is  Initiated. 

7.1.1  Flowmeter  calibration  and  leak 
test — Appropriate  calibration  and  leak  test 
procedures  shall  be  employed  to  verify  the 
accuracy  and/or  Integrity  of  all  flowmeters, 
sample  lines,  and  connecUons.  For  cmnpo- 
nenta  under  negative  injure  (lines  and 
connections  upstream  of  the  sample  pump) , 
a  leak  test  Is  performed  using  the  sample 
pump  to  pull  a  vacuum.  Attach  the  probe 
end  of  the  sample  line  to  a  manometer  or 
vacuum  gauge,  start  the  pump  and  pull 
greater  than  60  mm  (2  In.)  Hg  vacuum.  Close 
off  the  pump  outlet,  then  stop  the  pump 
ascertain  that  there  is  no  leak  for  6  minutes. 
For  components  subject  to  positive  pressure, 
leak  tests  shall  be  performed  at  each  Joint  by 


applying  a  liquid  (detergent  In  water,  for 
example)  which  will  foam  In  the  presence  of 
a  leak. 

Since  the  complete  dilution  system  and 
GC/FPD  is  calibrated  prior  to  and  following 
each  test,  the  precise  calibration  of  each 
component  is  not  critical.  However,  these 
components  should  be  verified  to  be  operat¬ 
ing  iMt>perly.  This  verification  can  be  per¬ 
formed  by  observing  the  response  of  flow¬ 
meters  or  of  the  GC  output  to  changes  In 
flow  rates  or  calibration  gas  concentx'ations 
and  ascertaining  the  response  to  be  within 
predicted  limits.  If  any  component,  or  if  the 
complete  system  falls  to  respond  In  a  normal 
and  predictable  manner,  the  source  of  the 
discrepancy  shall  be  Identified  and  corrected 
before  proceeding. 

7.1.2  Mass  flowmeter  calibration — Since 
all  sample  calculations  are  based  on  the  ac- 
cimu:y  of  air  flow  measured  by  the  mass 
flowmeters.  It  Is  essential  that  the  cross- 
calibration  check  of  Section  5.4.2  be  followed. 

7.1.3  Prior  to  any  sampling  jrun,  calibrate 
the  system  using  the  procediim  set  forth  In 
Section  8.  If  tnore  than  one  run  Is  performed 
during  any  24-hour  period,  a  calibration  need 
not  be  performed  prl<^  to  the  second  and 
any  subsequent  nms.  The  calibration  must, 
however,  be  verified  as  prescribed  In  Section 
8,  after  the  last  run  made  within  the  24-hour 
p^od. 

8.  Calibration.  8.1  'General  Considera¬ 
tions.  This  section  outlines  steps  to  be  fol¬ 
lowed  for  use  of  the  GC/FPD  and  the  dilu¬ 
tion  sjrstem.  The  procedure  does  not  include 
detailed  instructions  because  operation  of 
these  systems  is  complex,  and  It  requires 
an  understanding  of  the  Individual  system 
being  used.  Each  system  should  Include  a 
written  (grating  manual  dsacrlbiag  tn  de¬ 
tail  the  operating  procedures  associated  with 
each  component  In  the  measurement  system. 
In  addition,  the  operator  should  be  familiar 
with  the  operating  principles  of  the  com¬ 
ponents.  particularly  the  GC/FPD.  The  ref- 
orences  cited  at  the  end  of  this  method  are 
recommended  for  review  for  this  purpose. , 

8.3  Permeation  Tubes.  Under  the  following 
procedure,  accurately  known  concentrations 
(±1  % )  of  a  variety  of  sulfur  compounds  are 

.  generated  by  passing  clean  dry  air  or  other 
diluent  gas  over  permeation  tubes,  each  coh- 
talning  a  specific  sulfvir  compound  as  a  per¬ 
meant.  These  tubes  consist  of  hermetically 
sealed  FES’  Teflon  tubing  In  which  a  Uqxie- 
fled  gaseous  substance  is  enclosed.  The  en¬ 
closed  gas  permeates  through  the  tubing  wall 


\ 
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at  a  constant  rate.  When  the  temperature  is 
constant,  calibration  gases  covering  a  wide 
range  of  known  concentrations  can  be  gen¬ 
erated  by  var3dng  and  accurately  measuring 
the  flow  rate  of  diluent  gas  passing  over  the 
tubes.  These  calibration  gases  are  used  to 
calibrate  the  GC/TPD  system  and  the  dilu¬ 
tion  system. 

8.3  Calibration  Pn^cedure.  Assemble  the 
permeation  tube  calibration  apparatus  as  de¬ 
picted  in  Figure  1&-3.  Insert  the  permeation 
tubes  into  the  glass  tube  chamber.  Check  the 
bath  temperature  to  assure  agreement  with 
the  calibration  temperature  of  the  tubes 
within  ±1*  C.  A  temperature  of  30*  C  is 
recommended  for  the  sulfxir  gas  tubes.  Allow 
several  hours  for  the  tubes  to  equilibrate. 
When  equilibrated,  vary  the  flow  rate  of  di¬ 
luent  air  flowing  over  the  tubes  to  produce 
the  desired  concentrations  for  calibrating  the 
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Figure  15.3.  Apparatus  lor  field  calibration. 


analytical  and  dilution  systems.  The  air  flow 
across  the  tubes  must  at  all  times  exceed  the 
flow  requirement  of  the  analytical  systems. 
The  concentration  in  parts  per  million  gen¬ 
erated  by  a  tube  containing  a  speciflc  p^- 
meant  can  be  calculated  as  follows: 

Equation  16-1 


ML 


Whoxo: 

C=  Concentration  of 
Pr=  Permeation  rate 


f  permeant  produ(’>><l  in  ppm. 
ol  the  tube  in  (ig/miu. 

J/=Molcculitt  weight  of  tire  permeant  • 

I/=Flbw  rate,  1/min,  of  air  over  permeant  @20°  C, 
760  imn  Hg. 

A’'=Oas  constant  at  20°  C  and  760  mm  IIg=24.04  1/g 
mole. 


8.4  Operating  Condition  for  QC/FPD  Sys¬ 
tem.  The  operation  parameters  for  the  OC/ 
F7D  system  are  as  follows:  nitrogen  carrier 
gas  flow  rate  of  100  ec/mlnute,  exhaust  tem- 
peratme  of  110°  C,  detector  temperatiure  of 
106°  C,  oven  temperature  of  40°  C,  hydro¬ 
gen  flow  rate  of  80  cc/minute,  oxygen  flow 
rate  of  20  cc/minute,  and  sample  flow  rate  of 
80  cc/minute.  « 

8.6  Calibration  of  OC/FPD  Analysis  Sys¬ 
tems.  Generate  a  series  of  three  or  more 
known  concentrations  spanning  the  linear 
rsmge  of  the  BPD  (approximately  0.05  to  1.0 
ppm)  for  each  sulfur  compovmd  anticipated 
to  be  present  in  the  gas  stream  analyzed.  By¬ 
passing  the  dilution  system,  inject  these 
standards  into  the  GC/FPD  analyzers  and 
monitor  the  responses.  Three  Injects  for  each 
concentration  must  yield  the  precision  de¬ 
scribed  in  Section  4.1.  Failure  to  attain  this 
precision  is  an  indication  of  a  problem  in 
the  calibration  or  analytical  system.  Any  such 
problem  must  be  identifled  and  correct^  be¬ 
fore  proceeding.  Peak  heights,  rather  than 
integrated  areas,  have  proven  satisfactory; 
however.  Integrated  areas  may  be  required 
for  alternate  columns  or  instrumentation. 

8.6.1  Calibration  curves — Plot  the  QC/FPD 
responses  in  current  (amperes)  versus  their 
causative  concentrations  in  ppm  on  log- 
log  coordinate  graph  paper  for  each  sulfur 
compound  calibrated. 

8.6  Calibration  of  Dilution  System.  Gen¬ 
erate  a  known  concentration  of  hydrogen 


sulflde  xising  the  permeation  tube  system. 
Adjust  the  flow  rate  of  diluent  air  fOr  the 
flrst  dilution  stage  so  that  the  desired  level 
of  dilution  is  approximated.  Inject  the  di¬ 
luted  calibration  gas  into  the  QC/FPD  and 
monitor  its  response.  Three  injects  for  each 
dilution  must  yield  the  precision  described 
in  Section  4.1.  Failure  to  attain  this  preci¬ 
sion  in  this  step  is  an  indication  of  a  problem 
in  the  dilution  system.  Any  such  problem 
must  be  identifled  and  corrected  before  pro¬ 
ceeding.  Using  the  calibration  curve  for  H^S 
(developed  imder  8.6.1),  determine  the  di¬ 
luted  calibration  gas  concentration  in  ppm. 
Then,  calculate  the  dilution  factor  as  the 
ratio  of  the  calibration  gas  concentration 
before  dilution  to  the  diluted  calibration 
gas  concentration  determined  under  this 
paragraph.  Repeat  this  procedvire  for  each 
stage  of  dilution  required. 

^.Sampling  and  analysis  procedure. 

9.1  Sampling.  Insert  the  sampling  probe 
into  the  test  port  making  certain  that  no 
dilution  air  enters  the  stack  through  the 
port.  Begin  sampling  and  dilute  the  sample 
approximately  10:1  using  the  dilution  sys¬ 
tem  shown  in  Figure  16-1.  Note  that  the 
precise  dilution  factor  is  that  which  is  de¬ 
termined  in  paragraph  8.6.  Condition  the  en¬ 
tire  system  with  sample  for  a  minimum  of  16 
minutes  prior  to  commencing  analysis. 

9.2  Analysis.  The  sample  value  le  actuated 
for  one  minute  in  which  time  an  aliquot  of 
diluted  sample  is  injected  onto  separation 


column.  The  valve  Is  then  deactivated  for 
the  remainder  of  the  analjrsis  cycle  in  which 
time  the  sample  loop  Is  refllled  and  the  sep¬ 
aration  column  continues  to  be  flushed.  The 
elution  time  for  each  compovmd  will  be  de¬ 
termined  dvuring  calibration. 

9.3  Sample  Run  A  sample  consists  of  one 
analysis  (injection). 

10.  Post-test  procedures. 

10.1  Recalibration.  After  each  run,  or  after 
a  series  of  runs  made  within  a  24-hour  pe¬ 
riod,  perform  a  partial  recalibration  using 
the  procedures  in  Section  8.  Only  H^S  (or 
other  permeant)  need  be  used  to  recalibrate 
the  GC/FPD  analysis  system  (8.4)  and  the 
dilution  system^  (8.5) . 

10.2  Determination  of  Calibration  Drift. 
Compare  the  calibration  curves  obtained 
prior  to  the  runs  to  the  calibration  curves 
obtained  vmder  paragraph  10.1.  The  calibra¬ 
tion  drift  must  not  exceed  the  limits  set  forth 
in  paragraph  4.2.  If  the  drift  exceeds  this 
limit,  the  intervening  run  or  runs  shall  be 
considered  not  valid. 

11.  Calculations. 

11.1  Determine  the  concentrations  of  hy¬ 
drogen  sulfide,  carbonyl  sulflde,  and  carbon 
disulfide  detected  in  each  sample  directly 
from  the  calibration  curves. 

11.2  Sulfur  Dioxide  Equivalent.  For  each 
sample  the  concentrations  of  hydrogen  sul¬ 
flde,  carbonyl  sulflde,  and  carbon  disulfide 
are  totaled  and  the  sum  expressed  as  sulfur 
dioxide  using  the  following  equation : 

SO,  equivalent^  [H,SJ  -F  (COS]  -f  2  [CS,1 
SO,  equivalent = The  sum  of  the  concen¬ 
tration  of  each  of  the 
measured  compounds 
(H/l,  COS,  CS,)  expressed 
as  ‘sulfur  dioxide,  in  ppm. 

[  H.S  1  <=  Measured  concentration 
of  hydrogen  sulfide,  in 
ppm. 

[COS]  =  Measured  concentration 
of  carbonyl  sulflde,  in 
ppm. 

[CS;]  =  Measured  concentration 
of  OSj,  in  ppm. 
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NOTICES 


ENVIRONMENTAL  PROTECTION 
AGENCY 

[FRL  610-5] 

AIR  POLLUTION  PREVENTION  AND 
CONTROL 

Addition  to  the  List  of  Categories  of 
Stationary  Sources 

Section  111  of  the  CTlean  Air  Act  (42 
U.S.C.  1857C-6)  directs  the  Administra¬ 
tor  of  the  Environmental  Protection 
Agency  to  publish,  and  frtan  time  to  time 
revise,  a  list  of  categories  of  stationary 
sources  which  he  determines  may  con¬ 
tribute  significantly  to  air  pollution 
which  causes  or  contributes  to  the  ed- 
dangered  of  pubUc  health  or  welfare. 
Within  120  dairs  after  the  inclusion  of 
a  category  of  stationary  sources  in  such 
list,  the  Administrator  is  required  to  pro¬ 
pose  regulations  establishing  standards 
of  performance  for  new  and  modified 
sources  within  such  category.  At  pres¬ 


ent,  standards  of  performance  for  24 
cat^orles  (d  sources  have  been  prcmiul- 
gated. 

The  Administrator,  after  evaluating 
available  information,  has  determined 
that  ijetroleum  refinery  sulfur  recovery 
plants  are  an  additional  facility  within 
the  petroleum  refinery  category  which 
meets  the  above  requirements.  The  basis 
for  this  determination  is  discussed  in  the 
preamble  to  the  proposed  regulation  that 
is  published  at  page  43866  in  this  issue 
of  the  Federal  Register.  Evaluatlmi  of 
other  stationary  source  categories  is  in 
progress,  and  the  list  will  be  revis^  from 
time  to  time  as  the  Administrator  deems 
appropriate.  Accordingly,  notice  is  given 
that  the  Administrator,  pursuant  to  sec¬ 
tion  111(b)(1)(A)  of  the  Act  and  after 
consultation  with  appropriate  advisory 
committees,  experts,  and  Federal  depart¬ 
ments  and  agencies  in  accordance  with 
section  117(f)  of  the  Act,  effective  (date 
of  publication)  amends  the  list  of  cate¬ 


gories  of  stationary  sources  to  read  as 
follows: 

List  or  CATsaoaiBS  or  Stationabt  Sottrces 
AMD  CORaSSPONDINO  ArrXCTXD  Facilitixs 


Source  category  Affected  factUtiee 

•  •  *  •  • 

7.  Petroleum  Fluid  catalytic  cracking 
refineries.  unit  catalyst  regenera¬ 
tors.  ~ 

Fuel  Oas  Combustion  De¬ 
vices. 

Sulfur  Recovery  Plants.* 


Proposed  standards  of  performance 
applicable  to  the  above  source  category 
appear  at  page  43866  in  this  issue  of  the 
Federal  Register. 

'  Dated:  Sept^nber  16,  1976. 


JoHK  Quarles, 
Acting  Administrator. 
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